Dynamic light scattering study of base excision DNA repair proteins and their complexes.
Base excision repair (BER) involves many enzymes acting in a coordinated fashion at the most common types of DNA damage. The coordination is facilitated by interactions between the enzymes and accessory proteins, X-ray repair cross-complementing protein 1 (XRCC1) and poly(ADP-ribose) polymerase 1 (PARP1). Here we use dynamic light scattering (DLS) technique to determine the hydrodynamic sizes of several BER enzymes and proteins, DNA polymerase β (Polβ), apurinic/apyrimidinic endonuclease 1 (APE1), tyrosyl-DNA phosphodiesterase 1 (TDP1), XRCC1 and PARP1, present alone or in the equimolar mixtures with each other. From the DLS data combined with glutaraldehyde cross-linking experiments and previous quantitative binding data the oligomeric states of BER proteins and their complexes are estimated. All the proteins have been proposed to form homodimers upon their self-association. The most probable oligomerization state of the binary complexes formed by PARP1 with various proteins is a heterotetramer. The oligomerization state of the binary complexes formed by XRCC1 varies from heterodimer to heterotetramer, depending on the partner. The DLS technique is applied for the first time to measure the hydrodynamic sizes of PARP1 molecules covalently bound with poly(ADP-ribose) (PAR) synthesized upon the automodification reaction. PARP1 has been detected to form huge conglomerates stabilized by Mg2+ coordinated bonds with PAR polymers.